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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL display 
device displaying a picture having a satisfactory balance 
of a desired red color, a desired blue color and a desired 
green color with respect to the EL display device whose 
color purities of a red color, a blue color and a green 
color are different. 

SOLUTION: A video signal to be supplied to respective 
EL elements is subjected to a gamma correction by a 
correcting circuit 161 and respective color purities of a 
blue light emission, a green light emission and a red light 
emission are properly controlled in accordance with the 
voltage and the current of the corrected analog video 
signal. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ thi.s translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic instrument characterized by having EL display with which the insulating layer 
which encloses the EL element which makes the pixel electrode electrically connected to TFT and said TFT 
and said pixel electrode cathode or an anode plate, and said EL element was formed, a means to impress an 
analog pictiu-e signal to said EL element, and the means which carries out the gamma correction of said 
analog picture signal. 

[Claim 2] The electronic instrument characterized by having the memory which memorizes the data for 
[ said ] carrying out a gamma correction in claim L 

[Claim 3] The electronic instrument characterized by forming the color filter in the location corresponding 
to said pixel electrode in claim 1 or claim 2. 

[Claim 4] It is the electronic instrument characterized by including the 1st pixel in which said EL element 
has a blue luminous layer in claim 1 or claim 2, the 2nd pixel which has a green luminous layer, and the 3rd 
pixel which has a red luminous layer. 

[Claim 5] It is the electronic instrument characterized by said gamma correction making a red signal amplify 
in claim 1 thru/or any 1 of 4. 

[Claim 6] It is the electronic instrument characterized by attenuating a signal blue [ said gamma correction ] 
or green in claim 1 thru/or any 1 of 4. 

[Claim 7] It is the electronic instrument characterized by performing said gamma correction independently 
to the signal of blue, green, and red in claim 1 thru/or any 1 of 4, respectively. 

[Claim 8] It is the electronic instnunent characterized by including the luminous layer which said EL 

element becomes from a polymer system organic material in claim 1 thru/or any 1 of 7. 

[Claim 9] EL display characterized by having the pixel electrode electrically connected to TFT and said 

TFT, the EL element which makes said pixel electrode cathode or an anode plate, the insulating layer which 

encloses said EL element, a means to impress an analog picture signal to said EL element, and the means 

which carries out the gamma correction of said analog picture signal on the same substrate. 

[Claim 10] EL display characterized by having the memory which memorizes the data for [ said ] carrying 

out a gamma correction in claim 9. 

[Claim 11] The electronic instrument characterized by using EL display according to claim 9 or 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the electronic instrument (electron 
device) which has as a display EL (electroluminescence) indicating equipment which made the 
semiconductor device (the component using a semi-conductor thin film, typically thin film transistor) on the 
substrate, and was formed, and its EL indicating equipment. 
[0002] 

[Description of the Prior Art] In recent years, on the substrate, the technique which forms a thin film 
transistor (henceforth TFT) progresses sharply, and application development to a active-matrix mold display 
is furthered. Since electric field effect mobility is higher than TFT which used the conventional amorphous 
silicon film, high-speed operation is possible for especially TFT using the polish recon film. Therefore, it is 
possible to perform control of a pixel in the drive circuit besides a substrate conventionally in the drive 
circuit formed on the same substrate as a pixel. 

[0003] Such a active-matrix mold display attracts attention noting that various advantages, such as reduction 
of a manufacturing cost, a miniaturization of a display, a rise of the yield, and reduction of a throughput, are 
acquired by making various circuits and components on the same substrate. 

[0004] In recent years, research of a active-matrix mold EL display with an EL element is activating as a 
spontaneous light type component. EL indicating equipment is also called the organic electroluminescence 
display (OELDrOrganic EL Display) or the organic light emitting diode (OLED:Organic Light Emitting 
Diode). 

[0005] Unlike a liquid crystal display, EL display is a spontaneous light type. Although the EL element has 
the structure where EL layer was pinched by inter-electrode [ of a pair ], EL layer usually has a laminated 
structure. Typically, the laminated structure "the electron hole transportation layer / limiinous layer / 
electronic transportation layer" which Tang and others of KODAKKU Eastman Company proposed is 
mentioned. This structure has very high luminous efficiency, and most EL displays with which current and 
researches and developments are fiirthered have adopted this structure. 

[0006] Moreover, otherwise, the structure which carries out a laminating to the order of a hole injection 
layer / electron hole transportation layer / luminous layer / electronic transportation layer, or a hole injection 
layer / electron hole transportation layer / luminous layer / electronic transportation layer / electronic 
injection layer on a pixel electrode is sufficient. Fluorescence coloring matter etc. may be doped to EL layer. • 

[0007] And a predetermined electrical potential difference is applied to EL layer which becomes with the 
above-mentioned structure fi'om the electrode of a pair, and thereby, in a limiinous layer, the recombination 
of a carrier happens and light is emitted. 
[0008] 

[Problem(s) to be Solved by the Invention] It roughly divides into EL display, there are four colorization 
means of displaying, and there are a method which combined the method which combined the EL element 
and color filter of white luminescence, the method which forms three kinds of EL elements corresponding to 
R(red) G(green) B (blue), blue, or the EL element and fluorescent substance (the color conversion layer of 
fluorescence: CCM) of bluish green luminescence, and a method which puts the EL element corresponding 
to RGB on cathode (counterelectrode) using a transparent electrode. 

[0009] A color filter is a color filter which extracts red and a green and blue light. These color filters are 
formed in the location corresponding to a pixel, and can change the color of the light which this takes out for 
every pixel. Theoretically, it is the same as that of the colorization method of the liquid crystal display using 
a color filter. In addition, the location corresponding to a pixel points out the location which is in agreement 



with a pixel electrode. 

[0010] However, a color filter is a filter which raises the color purity of the light penetrated by extracting the 
light of specific wavelength. Therefore, when the amount of [ of the wavelength which should be taken out ] 
Mitsunari is few, the fault of being as color pxirity being bad **** [, and ] may be produced. [ that the 
brightness of the light of the wavelength is extremely small ] 

[001 1] As red with high luminescence brightness was not realized with a well-known organic 
electroluminescence ingredient but the example was shown in drawing 10 , red limiinescence brightness is 
low compared with blue and green luminescence brightness. When the organic electroluminescence 
ingredient which has such a luminescence property is used for EL display, the luminescence brightness of 
the red of the image to display will worsen. 

[0012] Moreover, since it is low compared with blue or green luminescence brightness, the approach using 
[ red luminescence brightness ] an orange light with mist and wavelength shorter than red as a red light has 
been performed conventionally. However, the luminescence brightness of the red of the image which EL 
display displays also in this case is low, and when it is going to display a red image, it will be displayed as 
orange. 

[0013] Let it be a technical problem to offer the red for which it asks, and EL display which displays the 
good image of blue and green balance in view of having mentioned above in the EL element from which red 
and blue and green luminescence brightness differ. 
[0014] 

[Means for Solving the Problem] The configiu-ation of invention indicated on these specifications is an 
electronic instrimient characterized by having EL display with which the insulating layer which encloses the 
EL element which makes the pixel electrode electrically connected to TFT and said TFT and said pixel 
electrode cathode or an anode plate, and said EL element was formed, a means to impress an analog picture 
signal to said EL element, and the means which carries out the gamma correction of said analog picture 
signal. 

[0015] In the above-mentioned configuration, it is good also as a configuration which has the memory 
which memorizes the data for [ said ] carrying out a gamma correction. 

[0016] Moreover, the configuration of other invention is an EL display characterized by having the pixel 
electrode electrically connected to TFT and said TFT, the EL element which makes said pixel electrode 
cathode or an anode plate, the insulating layer which encloses said EL element, a means to impress an 
analog picture signal to said EL element, and the means which carries out the gamma correction of said 
analog picture signal on the same substrate. 

[0017] It is good also as a configuration which has the memory which memorizes the data for [ said ] 
carrying out a gamma correction on the same substrate in addition to the above-mentioned configuration. 
[0018] Moreover, the color filter is formed in the location corresponding to said pixel electrode in order to 
colorize the above-mentioned EL display. 

[0019] Moreover, you may form by the 1st pixel which has a blue luminous layer for said EL element in 
order to colorize using other approaches, the 2nd pixel which has a green luminous layer, and the 3rd pixel 
which has a red luminous layer. In this case, even if it uses a color filter, it is not necessary to use. 
[0020] Moreover, in the above-mentioned EL display, said gamma correction is good also as a thing which 
makes a red signal amplify, and good also as what attenuates a blue or green signal. Moreover, said gamma 
correction is good also as what is independently performed to the signal of blue, green, and red, 
respectively. 

[0021] When the amount of [ of the red of the wavelength which should be taken out with a color filter ] 
Mitsunari uses few EL ingredients by considering as such a configuration, a gamma correction can be 
carried out, for example to a video signal, and EL display which displays the good image of the balance of 
RGB (red, blue, green) which adjusts and asks for the limiinescence brightness of RGB (red, blue, green) 
can be offered. 
[0022] 

[Embodiment of the Invention] The operation gestalt of the invention in this application is explained below 
using drawing 1 R> 1 and drawing 2 . 

[0023] Drawing 1 is the block diagram showing EL indicating equipment of this invention. In drawing 1 , 
100 is a active-matrix substrate and has the source driver circuits 1 10 and 120, the gate driver circuit 130, 
and the picture element part ISO. The picture element part ISO has the pixel arranged in the shape of a 
matrix, and each pixel has TFT151 and EL element 152 grade. In addition, although not illustrated for 
simplification, in this example, colorization is realized using the color filter corresponding to R (red), G 
(green), and B (blue). 



[0024] 160 is a video-signal processing circuit and has the A/D-conversion circuit 163 which changes into a 
* digital signal the analog signal inputted from the outside and the amendment circuit 161 which amends a 
digital signal, and the D/A conversion circuit 164 which changes the amended digital signal into an analog 
signal. The amendment circuit 161 has the amendment memory 162. In the indicating equipment of this 
invention, the gamma correction of the video signal 200 is carried out. For example, a video signal 200 is 
amended based on the gamma correction table memorized by amendment memory. 

[0025] A control circuit 170 controls the various signals supplied to the active-matrix substrate 100 and the 
video-signal processing circuit 160. A synchronizing signal 210 is inputted into a control circuit 170. 
[0026] Moreover, a control circuit 170 is a circuit which creates and supplies pulses (a start pulse, a clock 
pulse, synchronizing signal, etc.) required to control the timing of the source driver circuits 110 and 120, the 
gate driver circuit 130, and video-signal processing circuit 160 grade of operation based on a synchronizing 
signal 210. 

[0027] In addition, a control circuit 170 repeats the actuation (dividing) which counts the clock of the 
number of coimts (division ratio) set up beforehand by considering the oscillation clock signal (OSC) 
outputted from the oscillator by which phase simulation was carried out on the basis of the inputted 
synchronizing signal 210 as a original oscillation. A clock is counted to this dividing and coincidence and 
the start pulse (S_SP) of the screen horizontally a source driver circuit is supplied and a clock pulse (S CK), 
the start pulse (G_SP) of the screen perpendicularly a gate driver circuit is supplied, a clock pulse (G_CK), a 
clock pulse (D_CK), etc. are created. Furthermore, a Horizontal Synchronizing signal (HSY) and a Vertical 
Sjoichronizing signal (VSY) may be created. 

[0028] The video-signal processing circuit 160 and the control circuit 170 grade are mounted in a substrate 
which is different in the active-matrix substrate 100, for example, another printed circuit board, and the 
circuit and the active-matrix substrate 100 on the substrate concerned are connected by the cable, the 
flexible patchboard, etc. In addition, since the configuration then integration, and the miniaturization which 
establish some or all of the video-signal processing circuit 160 and the circuit of control circuit 170 grade in 
the same substrate as a active-matrix substrate can be attained, a desirable thing cannot be overemphasized. 
[0029] The video signal 200 inputted into the video-signal processing circuit 160 from the exterior is an 
analog signal. Analog signals, such as a television signal and a video signal, are sufficient as a video signal 
200, and what carried out D/A conversion of the data signal from a computer etc., and was made into the 
analog signal is sufficient as it. 

[0030] In the video-signal processing circuit 160, a video signal 200 is changed into a digital video signal by 
the A/D-conversion circuit 163, and is outputted to the amendment circuit 161. The amendment circuit 161 
perifbrms the gamma correction which took into consideration the luminescence brightness of each EL 
element to the digital video signal to input based on the gamma correction table memorized by amendment 
memory. 

[0031] In order to obtain the gradation display with a good ganrnia correction, the picture signal supplied is 
amended. The digital video signal by which the gamma correction was carried out is changed into an analog 
video signal by the D/A conversion circuit 164, and is supplied to the source driver circuits 110 and 120. 
[0032] The gamma correction of the video signal supplied to each EL element can be carried out, and each 
luminescence brightness of blue luminescence, green luminescence, and red luminescence can be suitably 
controlled by this amendment circuit 161 according to the electrical potential difference and current of an 
analog video signal which were amended. For example, what is necessary is to increase the luminescence 
brightness of R, and just to carry out the gamma correction of the video signal (for it to be equivalent to R) 
so that each luminescence brightness may become the same when the EL element using three kinds (R, G, 
B) of color filters as shown in drawing 10 is used. Or what is necessary is just to carry out the gamma 
correction of the video signal impressed to an EL element (it is equivalent to B or G) so that the 
luminescence brightness of B or G may be reduced and each luminescence brightness may become the 
same. In addition, the luminescence brightness of R is increased and the gamma correction of the video 
signal impressed to each EL element so that the luminescence brightness of B or G may be reduced and each 
luminescence brightness may become the same may be carried out. 

[0033] Here, an example of the creation approach of the gamma correction table of the amendment memory 
in the amendment circuit of the video-signal processing circuit 160 of this invention is explained. 
[0034] Drawing 2 is referred to. The circuit block diagram in the case of creating the gamma correction 
table of the amendment memory in the amendment circuit of the video-signal processing circuit 160 of this 
invention is shown in drawing 2 .201 is image pick-up equipment and changes into an electrical signal the 
image displayed by luminescence of an EL element. 

[0035] Other image pick-up equipments, such as a CCD camera and a digital camcorder, can be used for this 



image pick-up equipment 201. Moreover, the luminance meter or illuminometer which measures the 
brightness and the brightness of the only displayed image may be used. When a luminance meter or an 
illuminometer is used, it is good to use the A/D-conversion circuit which changes into a digital signal the 
signal supplied from these equipments. 

[0036] 202 is a digital signal processor (DSP), 203 is a reference signal source of supply, and 204 is a signal 
generator (SG). 

[0037] The amendment circuit 161 of the video-signal processing circuit 160 carries out the gamma 
correction of the digital signal supplied from the signal generator 204, outputs the digital video signal after 
amendment, changes it into an analog video signal by the D/A conversion circuit, and is sent out to each EL 
element. Each EL element emits light based on the analog video signal supplied from the video-signal 
processing circuit 160, and displays an image. 

[0038] The displayed image is digital-signal-ized using image pick-up equipment 201. The digital signal 
sent out from image pick-up equipment 200 is suppUed to a digital signal processor (DSP) 202. A digital 
signal processor 202 compares the digital signal supplied from image pick-up equipment 201 with the 
digital signal supplied from the reference data source of supply 203, and feeds back a gap of the data to the 
amendment circuit 161. In addition, reference data may be made to be supplied directly from the signal 
generator 204. 

[0039] According to the signal supplied from a digital signal processor 202, the amendment circuit 161 
amends the digital signal from the signal generator 204 fixrther, changes it into an analog video signal, and is 
again sent out to an EL element. Each EL element emits light based on the analog video signal supplied 
from the video-signal processing circuit 160, and displays an image. 

[0040] The displayed image is again digital-signal-ized using image pick-up equipment 201. The digital 
signal supplied from image pick-up equipment 201 is sent out to a digital signal processor 202. A digital 
signal processor 202 compares the digital signal supplied from image pick-up equipment 201 with the 
digital signal supplied from the reference data source of supply 203, and feeds back the gap to the 
amendment circuit 161 again. 

[0041] In this way, if the data of a suitable gamma correction are obtained, the data will be memorized to the 
address which the amendment memory 162 specified. 

[0042] Then, in order to start amendment of the following video signal, the signal generator 204 sends out a 
different digital signal from last time to the amendment circuit 161. And if the data of a suitable gamma 
correction to the digital signal are obtained, the data will be memorized to the address which the amendment 
memory 162 specified. 

[0043] The amendment memory's 162 storage of all amendment data separates the signal generator 204 and 
a digital signal processor 202 from the active-matrix substrate 100. It has the above and creation of a gamma 
correction table is completed. In addition, the creation approach of the gamma correction table shown here is 
an example, and it cannot be overemphasized that it is not limited especially. Moreover, it is also possible 
the block circuit diagram shown in drawing 1 and to carry out a gamma correction using the amendment 
circuit which is an example, for example, does not have amendment memory. 

[0044] Henceforth, an EL element is supplied, after a digital video signal is supplied to the amendment 
circuit 160, and a digital video signal is amended based on the data of the gamma correction table 
memorized by the amendment memory 161 and being further changed into an analog video signal. Since 
suitable amendment for the analog video signal supplied to an EL element is carried out by the amendment 
circuit 160, well-balanced luminescence (red luminescence, green luminescence, and blue luminescence) is 
obtained by it, and a good image is displayed. 

[0045] Suppose that still more detailed explanation is given about the invention in this application which 

becomes with the above configuration as it is also at the example shown below. 

[0046] 

[Example] [Example 1] this example explains EL display equipped with the amendment circuit using 
drawing 1 . 

[0047] Drawing 1 is the block diagram showing EL indicating equipment of this example. In drawing 1 , 
100 is a active-matrix substrate and has the source driver circuits 1 10 and 120, the gate driver circuit 130, 
and the picture element part 150. The picture element part 150 has the pixel arranged in the shape of a 
matrix, and each pixel has TFT151 and EL element 152 grade. In addition, although not illustrated for 
simplification, in this example, colorization is realized using the color filter corresponding to R (red), G 
(green), and B (blue). 

[0048] 160 is a video-signal processing circuit and has the A/D-conversion circuit 163 which changes into a 
digital signal the analog signal inputted from the outside and the amendment circuit 161 which carries out 



the gamma correction of the digital signal, and the D/A conversion circuit 164 which changes into an analog 
signal the digital signal by which the gamma correction was carried out. The amendment circuit 161 has the 
amendment memory 162. 

[0049] 170 is a control circuit and controls the various signals supplied to the active-matrix substrate 100 
and the video-signal processing circuit 160. A synchronizing signal 210 is inputted into a control circuit 170. 

[0050] Moreover, the video-signal processing circuit 160 and the control circuit 170 grade are mounted in a 
substrate which is different in the active-matrix substrate 100, for example, another printed circuit board, 
and the circuit and the active-matrix substrate 100 on the substrate concerned are connected by the cable, the 
flexible patchboard, etc. 

[0051] The video signals 200 inputted into the video-signal processing circuit 160 from the exterior are 
analog signals, such as a television signal and a video signal. 

[0052] In the video-signal processing circuit 160, a video signal 200 is changed into a digital video signal by 
the A/D-conversion circuit 163, and is outputted to the amendment circuit 161. The amendment circuit 161 
performs the gamma correction which took into consideration the luminescence brightness of each EL 
element to the digital video signal to input based on the gamma correction table memorized by amendment 
memory. The digital video signal by which the gamma correction was carried out is changed into an analog 
video signal by the D/A conversion circuit 164, and is supplied to the source driver circuits 110 and 120. 
[0053] An EL element is supplied, after a digital video signal is supplied to the amendment circuit 160, and 
the gamma correction of the digital video signal is carried out based on the data of the gamma correction 
table memorized by the amendment memory 161 and being further changed into an analog video signal. 
Since the suitable gamma correction for the analog video signal supplied to an EL element is carried out by 
the amendment circuit 160, well-balanced luminescence (red Itmiinescence, green luminescence, and blue 
luminescence) is obtained by it, and a good image is displayed. 

[0054] Next, the production approach of EL display of tiiis example is explained using drawdng 3 - drawing 
5 . However, in order to simplify explanation, suppose that the CMOS circuit which is a basic circuit is 
illustrated about a drive circuit. 

[0055] First, as shown in drawing 3 (A), the substrate film 301 is formed on a glass substrate 300 at the 
thickness of 300nm. In this example, as substrate film 302, the laminating of the nitriding oxidation silicon 
film is carried out, and it is used. At this time, it is good to make into 10 - 25wt% nitrogen concentration of 
the direction which touches a glass substrate 300. 

[0056] Next, the amorphous siHcon film (not shown) with a thickness of 50nm is formed by the well-known 
forming-membranes method on the substrate film 301. In addition, what is necessary is just the semi- 
conductor fihn (the microcrystal semi-conductor film is included) which does not need to limit to the 
amorphous silicon film and includes amorphous structure. The compound semiconductor fihn which 
furthermore includes the amorphous structure of the amorphous silicon germanium film etc. is sufficient. 
Moreover, thickness should just be 20-lOOnm in thickness. 

[0057] And the amorphous silicon film is crystallized with a well-known technique, and the crystalline 
substance silicon film (it is also called a polycrystal silicone film or the polish recon film) 302 is formed. As 
the well-known crystallization approach, there are the heat crystallization approach which used the electric 
heat furnace, a laser annealing crystallizing method using laser light, and the lamp annealing crystallizing 
method using infrared light. In this example, it crystallizes using the excimer laser light which used XeCl 
gas. 

[0058] In addition, although the excimer laser light of the pulse oscillation mold processed into the line is 
used in this example, you may be a rectangle and the argon laser light of a continuous-oscillation mold and 
the excimer laser light of a continuous-oscillation mold can also be used. 

[0059] Although the crystalline substance silicon film is used as a barrier layer of TFT in this example, it is 
also possible to use the amorphous silicon film. Moreover, it is also possible to form the barrier layer of TFT 
for switching with the need of reducing the OFF state current, by the amorphous silicon film, and to form 
the barrier layer of TFT for current control by the crystalline substance silicon film. Since the amorphous 
silicon film has low carrier mobility, the OFF state current cannot flow easily that it is hard to pass a current. 
That is, the advantage of both sink or cone crystalline substance silicon film can be efficiently employed [ a 
current ] for the pile amorphous silicon film and a current in a sink. 

[0060] Next, as shown in drawing 3 (B), the protective coat 303 which becomes by the oxidation silicon 
film is formed on the crystalline substance silicon film 302 at the thickness of 130nm. What is necessary is 
just to choose this thickness in 100-200nm (preferably 130-170nm). Moreover, other film is sufficient as 
long as it is an insulator layer containing silicon. This protective coat 303 is formed in order to enable 



concentration control delicate in order not to put the crystalline substance silicon film to the direct plasma, 
in case an impurity is added. 

[0061] And the resist masks 304a and 304b are formed on it, and the impurity element (henceforth n mold 
impurity element) which gives n mold through a protective coat 303 is added. In addition, Lynn or arsenic 
can be used for the element and type target which belong to 15 groups typically as an n mold impurity 
element. In addition, in this example, Lynn is added by the concentration of 1x1018 atoms/cm3 using the 
plasma doping method which carried out plasma excitation without carrying out mass separation of the 
phosphoretted hydrogen (PH3). Of course, the ion implantation method for performing mass separation may 
be used. 

[0062] In n mold impurity ranges 305 and 306 formed of this process, a dose is adjusted so that n mold 
impurity element may be contained by the concentration of 2x1016 -5x1019 atoms/cm3 (typically 5x1017 - 
5x1018 atoms/cm3). 

[0063] Next, as shown in drawing 3 (C), the element which removes a protective coat 303 and belongs to 15 
groups who added is activated. Although an activation means should just use a well-known technique, it is 
activated by the exposure of excimer laser light by this example. Of course, a pulse oscillation mold or a 
continuous-oscillation mold may be used, and it is not necessary to limit to excimer laser light. However, 
since activation of the added impurity element is the purpose, it is desirable to irradiate with the energy 
which is extent which the crystalline substance silicon film does not fuse. In addition, laser Hght may be 
irradiated, with the protective coat 303 attached. 

[0064] In addition, activation by heat treatment may be used together on the occasion of activation of the 
impurity element by this laser light. What is necessary is just to perform heat treatment of about 450-550 
degrees C in consideration of the thermal resistance of a substrate, when performing activation by heat 
treatment. 

[0065] The boundary section (joint) with the field which has not added n mold impurity element which 
exists in the edge of n mold impurity ranges 305 and 306, i.e., the perimeter of n mold impurity ranges 305 
and 306, according to this process becomes clear. This means that a LDD field and a channel formation field 
can form a very good joint, when TFT is completed behind. 

[0066] Next, as shown in drawing 3 (D), the unnecessary part of the crystalline substance silicon film is 
removed, and the island-shape semi-conductor film (henceforth a barrier layer) 307-310 is formed. 
[0067] Next, as shown in drawing 3 (E), barrier layers 307-310 are covered and gate dielectric film 31 1 is 
formed. What is necessary is just to use 10-200nm of insulator layers which contain silicon with a thickness 
of 50-150nm preferably as gate dielectric film 311. Monolayer structure or a laminated structure is sufficient 
as this. In this example, the nitriding oxidation silicon fibn of 1 lOnm thickness is used. 
[0068] Next, patterning of the electric conduction film of 200-400nm thickness is formed and carried out, 
and the gate electrodes 312-316 are formed. The edge of these gate electrodes 312-316 can also be made 
into the shape of a taper. In addition, in this example, a gate electrode and wiring for leading about 
electrically connected to the gate electrode (henceforth gate wiring) are formed with another ingredient, 
concrete - a gate electrode ~ low — an ingredient [ **** ] is used as gate wiring. Even if micro processing 
of this is impossible for gate wiring using the ingredient in which micro processing is possible as a gate 
electrode, it is for wiring resistance to use a small ingredient. Of course, a gate electrode and gate wiring 
may be formed with the same ingredient. 

[0069] Moreover, although a gate electrode may be formed by the electric conduction film of a monolayer, 
it is desirable to consider as cascade screens, such as a bilayer and three layers, if needed. All electric 
conduction film well-known as an ingredient of a gate electrode can be used. However, the ingredient in 
which patterning is possible in line breadth of 2 micrometers or less is possible [ micro processing ] as 
mentioned above and specifically desirable. 

[0070] Typically A tantalum (Ta), titanium (Ti), molybdenum (Mo), A tungsten (W), chromium (Cr), the 
fihn that becomes by the element chosen fi-om silicon (Si), or the nitride fibn (typical - the tantalum nitride 
fihn and the nitriding tungsten fihn -) of said element The titanium nitride film, the alloy film (typically a 
Mo-W alloy, a Mo-Ta alloy) which combined said element, or the silicide film (typically tungsten silicide 
film, titanium silicide fihn) of said element can be used. Of course, it may use by the monolayer, or a 
laminating may be carried out and you may use. 

[0071] In this example, the cascade screen which becomes by the nitriding tungsten (WN) film of 50nm 
thickness and the tungsten (W) film of 350nm thickness is used. What is necessary is just to form this by the 
spatter. Moreover, if inert gas, such as Xe and Ne, is added as sputtering gas, film peeling by stress can be 
prevented. 

[0072] Moreover, at this time, the gate electrodes 313 and 316 are formed so that it may lap through gate 



dielectric film 311 with a part of n mold impurity ranges 305 and 306, respectively. This overlapping part 
serves as a LDD field which lapped with the gate electrode behind. 

[0073] Next, as shown in drawing 4 (A), n mold impurity element (this example Lynn) is added in self align 
by using the gate electrodes 312-316 as a mask. In this way, in the impurity ranges 317-323 formed, it 
adjusts so that Lynn may be added by the concentration of 1 / 2 - 1/10 of n mold impurity ranges 305 and 
306 (typically 1 / 3 - 1/4). Specifically, the concentration of 1x1016 - 5x1018 atoms/cm3 (typically 3x1017 - 
3x1018 atoms/cm3) is desirable. 

[0074] Next, as shown in drawing 4 (B), the resist masks 324a-324c are formed for a gate electrode etc. in a 
wrap form, and the impurity ranges 325-331 which add n mold impurity element (this example Lynn), and 
include Lyim in high concentration are formed. It carries out by the ion doping method for having used 
phosphoretted hydrogen (PH3) also here, and the concentration of Lynn of this field is adjusted so that it 
may become 1x1020 - 1x1021 atoms/cm3 (typically 2x1020 - 5x1021 atoms/cm3). 

[0075] Although the source field or drain field of the n channel mold TFT is formed of this process, in TFT 
for switching, it leaves a part of n mold impurity ranges 320-322 formed at the process of drawing 4 (A). 
[0076] Next, as shown in drawing 4 (C), the resist masks 324a-324c are removed, and the resist mask 332 is 
newly formed. And p mold impurity element (this example boron) is added, and the impurity ranges 333 and 
334 which contain boron in high concentration are formed. Here, boron is added so that it may become 
3x1020 - 3x1021 atoms/cm3 (typically 5x1020- 1x1021 atoms/cm3 NO) concentration by the ion doping 
method for having used diboron hexahydride (B-2 H6). 

[0077] In addition, although Lynn is already added by impurity ranges 333 and 334 by the concentration of 
1x1020 - 1x1021 atoms/cm3, the boron added here is added by the concentration of at least 3 times or more. 
Therefore, it is completely reversed to P type, and the impurity range of n mold currently formed beforehand 
fimctions as an impurity range of P type. 

[0078] Next, after removing the resist mask 332, n mold or p mold impurity element added by each 
concentration is activated. As an activation means, it can carry out by the furnace annealing method, the 
laser annealing method, or the lamp anneeding method. In this example, 550 degrees C and heat treatment of 
4 hours are performed among nitrogen-gas-atmosphere mind in an electric heat fiimace. 
[0079] It is important to eliminate the oxygen in an ambient atmosphere as much as possible at this time. It 
is because it is hard coming to take ohmic contact behind while the firont face of the gate electrode exposed 
when oxygen existed oxidizes and causing the increment in resistance. Therefore, as for the oxygen density 
in the processing ambient atmosphere in the above-mentioned activation process, it is preferably desirable to 
be referred to as 0. 1 ppm or less 1 ppm or less. 

[0080] Next, if an activation process is completed, the gate wiring 335 of 300nm thickness will be formed. 
What is necessary is just to use the metal membrane which uses aluminum (aluminum) or copper (Cu) as a 
principal component (it considers as a presentation and 50 - 100% is occupied.) as an ingredient of the gate 
wiring 335. Like the gate wiring 21 1 of drawing 3 as arrangement, it forms so that the gate electrodes 314 
and 315 (it is equivalent to the gate electrodes 19a and 19b of dravdng 3 ) of TFT for switching may be 
connected electrically. ( Drawing 4 (D)) 

[0081] Since wiring resistance of gate wiring can be made very small by considering as such structure, the 
image display field (picture element part) where area is large can be formed. That is, when the magnitude of 
a screen realizes EL display of 10 inches or more (30 more inches or more) of vertical angles, the pixel 
structure of this example is very effective. 

[0082] Next, as shown in drav^ng 5 (A), the 1st interlayer insulation film 336 is formed. What is necessary 
is just to use the cascade screen which used the insulator layer containing silicon by the monolayer as the 1st 
interlayer insulation film 336, or was combined in it. Moreover, thickness is just 400nm - 1.5 micrometers. 
In this example, it considers as the structure which carried out the laminating of the oxidation siHcon fihn of 
800nm thickness on the nitriding oxidation silicon film of 200nm thickness. 

[0083] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 
hours is performed at 300-450 degrees C, and a hydrogen treating is performed. This process is a process 
which carries out hydrogen termination of the azygos joint hand of the semi-conductor film by the hydrogen 
excited thermally. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited by the 
plasma is used) may be performed. 

[0084] In addition, a hydrogen treating may be put in while forming the 1st interlayer insulation film 336. 
That is, after forming the nitriding oxidation silicon film of 200nm thickness, a hydrogen treating may be 
performed as mentioned above, and it may remain after that, and the oxidation silicon film of 800nm 
thickness may be formed. 

[0085] Next, a contact hole is formed to the 1st interlayer insulation fihn 336, and source wiring 337-340 



and the drain wiring 341-343 are formed. In addition, in this example, it considers as the cascade screen of 
the three-tiered structure which carried out the aluminum fihn which contains [ this electrode ] lOOnm and 
Ti for Ti fihn by 300nm, and carried out continuation fomiation of the 150nm of the Ti film by the spatter. 
Of course, other electric conduction film is sufficient. 

[0086] Next, the 1st passivation film 344 is formed by the thickness of 50-500nm (typically 200-300nm). In 
this example, the nitriding oxidation siUcon film of 300nm thickness is used as the 1st passivation film 344. 
A silicon nitride film may be substituted for this. 

[0087] In addition, it is effective to perform plasma treatment using the gas which contains H2 and NH3 
grade hydrogen in advance of formation of the nitriding oxidation silicon fihn. The membraneous quality of 
the 1st passivation fihn 344 is improved because the hydrogen excited by this pretreatment heat-treats by 
supplying the 1st interlayer insulation film 336. Since the hydrogen added by the 1st interiayer insulation 
film 336 at it and coincidence is spread in a lower layer side, a barrier layer can be hydrogenated effectively. 

[0088] Next, the 2nd interlayer insulation film 345 which consists of organic resin as shown in drawing 5 
(B) is formed. As organic resin, polyimide, a polyamide, an acrylic, BCB (benz-cyclo-butene), etc. can be 
used. Since especially the 2nd interlayer insulation film 345 has the strong implications of flattening, its 
acrylic excellent in surface smoothness is desirable. At this example, the acrylic film is formed by the 
thickness which can fully carry out flattening of the level difference formed of TFT. desirable ~ 1-5 
micrometers (still more preferably 2-4 micrometers) - then, it is good. 

[0089] Next, the contact hole which reaches the drain wiring 343 is formed in the 2nd interlayer insulation 
fihn 345 and the 1st passivation film 344, and the pixel electrode 346 is formed. In this example, the 
aliuninium alloy film (aluminum fihn containing 1 wt% titanium) of 300nm thickness is formed as a pixel 
electrode 346. In addition, 347 is the edge of an adjoining pixel electrode. 

[0090] Next, as shown in drawing 5 (C), the alkali compound 348 is fomied. In this example, the thickness 
of 5nm is aimed at and the lithium fluoride film is formed with vacuxmi deposition. And the EL layer 349 of 
lOOnm thickness is formed with a spin coat method on it. 

[0091] As an EL ingredient which constitutes the EL layer 349, polymer system organic materials and low- 
molecular system organic materials, such as a poly para-phenylene vinylene (PPV) system and the poly 
fluorene system, are mentioned. What is necessary is just to use the ingredient indicated by JP,8-96959,A or 
JP,9-63770,A as a polymer system organic material in which white luminescence used as a luminous layer is 
specifically shown. For example, what is necessary is just to use what dissolved PVK (polyvinyl carbazole), 
Bu-PBD (2-(4'-tert-buthylphenyl)- 5-(4"-biphenyl)- 1, 3, 4-OKISA diazole), a coumarin 6, DCMl (4- 
dicyanomethylene -2 - methyl-6-p-dimethylaminostyryl-4H-pyran) and TPB (tetra-phenyl butadiene), and 
the Nile red in 1 and 2-dichloromethane. this time — thickness — 30-150nm (preferably 40-lOOnm) — then, it 
is good. The above example is an example of the organic material which can be used as an EL layer of the 
invention in this application, and does not limit the invention in this application. 

[0092] Moreover, as mentioned above, in order to roughly divide into a colorization method and to colorize 
in those with four, and this example, the method which forms the color filter corresponding to RGB was 
used. Although the EL layer 349 could use a well-known ingredient and structure, it used the possible low- 
molecular system organic material of white Ixmiinescence in the invention in this application. In addition, 
what is necessary is just to locate the color filter corresponding to RGB in the pixel electrode upper part on a 
active-matrix substrate. Moreover, it is good also as a configuration which sticks other substrates as encloses 
an EL element with a active-matrix substrate, and prepares a color filter in the substrate. In addition, the 
color filter is not illustrated for simplification. 

[0093] Moreover, the color display method which combined blue, or EL layer and the fluorescent substance 
(the color conversion layer of fluorescence: CCM) of bluish green limiinescence, and the method which 
performs color display by piling up EL layer corresponding to RGB are also employable. 
[0094] In addition, although the EL layer 349 is made into the monolayer structure of only the above- 
mentioned luminous layer in this example, an electronic injection layer, an electronic transportation layer, 
an electron hole transportation layer, a hole injection layer, an electronic blocking layer, or an electron hole 
component layer may be prepared if needed. 

[0095] Next, the anode plate 350 which covers the EL layer 349 and becomes by the transparence electric 
conduction film of 200nm thickness is formed. In this example, the film which consists of a compound of 
indium oxide and a zinc oxide is formed with vacuum deposition, patterning is performed, and it considers 
as an anode plate. 

[0096] The 2nd passivation film 351 which becomes the last with a silicon nitride film by the plasma-CVD 
method is formed in the thickness of lOOnm. This 2nd passivation fihn 351 protects the EL layer 349 from 



moisture etc. Moreover, the role which misses the heat generated in the EL layer 349 is also played. In order 
to heighten the heat dissipation effectiveness further, it is also effective to carry out the laminating of a 
silicon nitride film and the carbon fihn (preferably diamond-like carbon fibn), and to consider as the 2nd 
passivation film. 

[0097] In this way, the active-matrix mold EL display of structure as shown in drawing 5 (C) is completed. 
By the way, by arranging TFT of the optimal structure not only for a picture element part but the drive 
circuit section, the active-matrix mold EL display of this example shows very high dependability, and its 
operating characteristic may also improve. 

[0098] First, TFT which has the structure of reducing hot carrier impregnation so that a working speed may 
not be reduced as much as possible is used as an n channel mold TFT of the CMOS circuit which forms a 
drive circuit. In addition, as a drive circuit here, a shift register, a buffer, a level shifter, a sampling circuit 
(sample and hold circuit), etc. are included. In performing a digital drive, signal transformation circuits, such 
as a D/A converter, are also included and it gets. 

[0099] In the case of this example, as shown in drawing 6 (C), in the LDD field 357, the barrier layer of the 
n channel mold TFT has lapped with the gate electrode 313 through gate dielectric film 31 1 including the 
source field 355, the drain field 356, the LDD field 357, and the channel formation field 358. 
[0100] The consideration for not reducing a working speed forms the LDD field only in a drain field side. 
Moreover, it is better for this n charmel mold TFT to seldom have cared about the OFF state current value, 
and to attach greater importance than to it to a working speed. Therefore, as for the LDD field 357, it is 
desirable to keep in a gate electrode in piles completely, and to lessen a resistance component as much as 
possible. Namely, it is better to abolish the so-called offset. 

[0101] Moreover, since degradation by hot carrier impregnation hardly worries the p channel mold TFT of a 
CMOS circuit, it is not necessary to prepare especially a LDD field. Of course, it is also possible to prepare 
a LDD field like the n channel mold TFT, and to take the cure against a hot carrier. 

[0102] In addition, also in a drive circuit, a sampling circuit is a particular for a while compared with other 
circuits, and a high current flows a channel formation field bidirectionally. That is, the role of a source field 
and a drain field interchanges. Furthermore, it is desirable to arrange TFT which needs to hold down an OFF 
state current value low as much as possible, and has the function of middle extent of TFT for switching and 
TFT for current control in such semantics. 

[0103] In addition, the above-mentioned configuration is easily realizable by producing TFT according to 
the making process shown in drawing 3 -5. Moreover, althou^ this example shows only the configuration 
of a picture element part and a drive circuit, if the making process of this example is followed, I think that it 
is possible to form logical circuits other than drive circuits, such as a signal dividing network, a D/A 
converter circuit, and an operational amplifier circuit, on the same substrate, and the memory section, a 
microprocessor, etc. can be formed further. 

[0104] subsequently - if it completes to drawing 5 (C) - at least - a picture element part — as a drive circuit 
and a picture element part are surroxmded preferably, a sealing material (it is also called housing material) 
18 is formed. ( Drawing 6 ) In addition, a sealing material 18 may use a glass plate with the crevice which 
can surround the component section, and may use ultraviolet-rays hardening resin. At this time, an EL 
element will be in the condition of having been completely enclosed with said closed space, and will be 
completely intercepted firom the open air. 

[0105] Furthermore, it is desirable to fill up the opening 20 between a sealing material 18 and a substrate 10 
with inert gas (an argon, helium, nitrogen, etc.), or to prepare drying agents, such as barium oxide. It is 
possible for this to control degradation by the moisture of an EL element etc. 

[0106] Moreover, if enclosure processing of EL layer is completed, the connector (flexible print circuit: 
FPC17) for connecting the terminal and extemal signal terminal which were taken about fi-om the 
component formed on the substrate or the circuit will be attached, and it will complete as a product. In 
addition, as shown in drawing 6 , as for wiring 26, between a sealing material 1 8 and substrates 300 is 
electrically connected to FPC17 through the clearance (however, closed by adhesives 19.). 
[0107] The configvu-ation of the active-matrix mold EL display of this example is explained here using the 
plan of drawing 7 . In drawing 7 , for 300, as for a picture element part and 12, a substrate and 1 1 are [ a 
source side drive circuit and 13 ] gate side drive circuits, and each drive circuit results in FPC17 through 
wiring 14-16, and is connected to an extemal instrument. 

[0108] The condition which shows in drawing 7 which was explained above can display an image on a 
picture element part by connecting FPC17 to the terminal of an extemal instrument. In this specification, the 
goods which will be in the condition in which image display is possible are defined by attaching FPC as EL 
display. 



[0109] In addition, although this example showed the example by which the output light of an EL element is 
outputted to the top-face side of a active-matrix substrate, it is good also as a configuration which forms an 
EL element with the pixel electrode (anode plate) / EL layer / MgAg electrode (cathode) which becomes 
order by ITO from the bottom. In this case, the output li^t of an EL element is outputted to the substrate 
side (inferior-surface-of-tongue side of a active-matrix substrate) with which TFT was formed. 
[01 10] [Example 2] Although the example 1 showed the example using the low-molecular system organic 
material in which white luminescence is shown as an EL ingredient which constitutes EL layer, this example 
shows the example which piled up three kinds of polymer system organic material layers corresponding to R 
(red), G (green), and B (blue). In addition, since the example 1 only differs only from EL ingredient, this 
example shows only the point. 

[0111] What is necessary is to replace with the low-molecular system organic material shown in the 
example 1, and just to use polymer system organic materials (a poly para-phenylene vinylene (PPV) system, 
the poly fluorene system, etc.). For example, polypheny lene vinylene was used for cyano polypheny lene 
vinylene and green luminescent material, and polyphenylene vinylene and the poly alkyl phenylene were 
used for blue luminescent material at red luminescent material. 

[01 12] High luminescence (red luminescence, green luminescence, and blue luminescence) of Ivmiinescence 
brightness is obtained by considering as such a configuration. 

[01 13] [Example 3] In the example 1, although laser crystallization is used as means forming of the 
crystalline substance silicon film 302, the case where a different crystallization means is used is explained in 
this example. 

[01 14] In this example, after forming the amorphous silicon film, it crystallizes using the technique 
indicated by JP,7-130652,A. The technique indicated by this official report is a technique of considering as 
the catalyst which promotes crystallization (promotion) and obtaining the crystalline high crystalline 
substance silicon film using elements, such as nickel. 

[0115] Moreover, after a crystallization process is completed, the process which removes the catalyst used 
for crystallization may be performed. In that case, what is necessary is just to carry out gettering of the 
catalyst with the technique indicated by JP,10-270363,A or JP,8-330602,A. 

[0116] Moreover, TFT may be formed using the technique indicated by the application specification of 
Japanese Patent Application No. 1 1-076967 by these people. 

[01 17] As mentioned above, the making process shown in the example 1 is one example, and if the structure 
of drawing 5 (C) of an example 1 is realizable, it will be satisfactory even if it uses other making processes. 
In addition, the configuration of this example can be freely combined also with the configuration of an 
example 2. 

[0118] [Example 4] Although the example 1 explained the case of the top gate mold TFT, since the 
invention in this application is not limited to TFT structure, you may carry out using the bottom gate mold 
TFT (typically reverse stagger mold TFT). Moreover, the reverse stagger mold TFT could be formed with 
what kind of means. 

[0119] Since a routing counter is the structure which is easy to make it fewer than the top gate mold TFT, 
the reverse stagger mold TFT is very advantageous to reduction of the manufacturing cost which is the 
technical problem of the invention in this application. In addition, the configuration of this example can be 
freely combined also with the configuration of an example 2 or an example 3. 
[0120] [Example 5] Since EL display formed by carrying out the invention in this application is a 
spontaneous light type, it is excellent in the visibility in a bright location compared with a liquid crystal 
display, and moreover, its angle of visibility is large. Therefore, it can use as a display of various electronic 
instruments. For example, it is good to use EL indicating equipment of the invention in this application for 
appreciating TV broadcast etc. by the big screen as a display of the EL display (display which built EL 
indicating equipment into the case) of 30 inches or more (typically 40 inches or more) of vertical angles. 
[0121] In addition, all displays for information displays, such as a PC monitor, a display for TV broadcast 
reception, and a display for an advertising display, are included in an EL display. Moreover, in addition to 
this, EL display of the invention in this application can be used as a display of various electronic 
instruments. 

[0122] As such an electronic instrument, a video camera, a digital camera, a goggles mold display (head 
mount display), A car-navigation system, a car audio, a note type personal computer, A game device, a 
Personal Digital Assistant (a mobile computer, a cellular phone, a handheld game machine, or digital book). 
The picture reproducer (equipment equipped with the display which specifically reproduces record media, 
such as a compact disk (CD), a laser disc (trademark) (LD), or a digital videodisc (DVD), and can display 
the image) equipped with the record medium etc. is mentioned. Since importance is attached to the size of 



an angle of visibility, as for especially the Personal Digital Assistant with seeing [ much ] from across, it is 
desirable to use EL display. The example of these electronic instruments is shown in drawing 8 . 
[0123] Drawing 8 (A) is an EL display and contains a case 2001, susceptor 2002, and display 2003 grade. 
The invention in this application can be used for a display 2003. Since it is a spontaneous light type, the 
back light of an EL display is unnecessary, and it can be made into a display thinner than a liquid crystal 
display. 

[0124] Drawing 8 (B) is a video camera and contains a body 2101, a display 2102, the voice input section 
2103, the actuation switch 2104, a dc-battery 2105, and television section 2106 grade. EL display of the 
invention in this application can be used for a display 2102. 

[0125] Drawing 8 (C) is a part of EL display (right one side) of a head installation mold, and contains a 
body 2201, a signal cable 2202, the head fixed band 2203, a display 2204, optical system 2205, and EL 
display 2206 grade. The invention in this application can be used for the EL display 2206. 
[0126] Drawing 8 (D) is the picture reproducer (specifically DVD regenerative apparatus) equipped with the 
record medium, and contains a body 2301, record media (CD, LD, or DVD) 2302, the actuation switch 
2303, a display (a) 2304, and (Display b) 2305 grade. Although a display (a) mainly displays image 
information and a display (b) mainly displays text, EL display of the invention in this application can be 
used for these displays (a) and (b). In addition, CD regenerjative apparatus, a game device, etc. are contained 
in the picture reproducer equipped with the record medium, and it sells to it. 

[0127] Drawing 8 (E) is a pocket mold (mobile) computer, and contains a body 2401, the camera section 
2402, the television section 2403, the actuation switch 2404, and display 2405 grade. EL display of the 
invention in this application can be used for a display 2405. 

[0128] Drawing 8 (F) is a personal computer and contains a body 2501, a case 2502, a display 2503, and 
keyboard 2504 grade. EL display of the invention in this application can be used for a display 2503. 
[0129] In addition, if the luminescence brightness of EL ingredient will become high in the future, it will 
also become possible to carry out expansion projection of the light containing the outputted image 
information with a lens etc., and to use for the projector of a front mold or a rear mold. 
[0130] Moreover, in order that the part which is emitting light may consume power, as for EL display, it is 
desirable to display information that the amount of light-emitting part decreases as much as possible. 
Therefore, when using EL display for the display which is mainly concerned with text like a Personal 
Digital Assistant especially a cellular phone, or a car audio, it is desirable to drive so that text may be 
formed by part for a light-emitting part by making a nonluminescent part into a background. 
[0131] Drawing 9 (A) is a cellular phone and contains a body 2601, the voice output section 2602, the voice 
input section 2603, a display 2604, the actuation switch 2605, and an antenna 2606 here. EL display of the 
invention in this application can be used for a display 2604. In addition, a display 2604 can stop the power 
consumption of a cellular phone by displaying a white alphabetic character on a black background. 
[0132] Moreover, drawing 9 (B) is a car audio and includes a body 2701, a display 2702, and the actuation 
switches 2703 and 2704. EL display of the invention in this application can be used for a display 2702. 
Moreover, although this example shows the car audio for mount, you may use for a non-portable car audio. 
In addition, a display 2704 can stop power consumption by displaying a white alphabetic character on a 
black background. This is effective especially in a non-portable car audio. 

[0133] As mentioned above, the applicability of the invention in this application is very wide, and using for 
the electronic instrument of all fields is possible. Moreover, the electronic instnunent of this example can be 
obtained by using EL display which combined the configuration of examples 1-4 freely. 
[0134] 

[Effect of the Invention] In this invention, EL display which has the EL element which emits light by the 
luminescence brightness controlled suitably is produced by having had the means which carries out the 
gamma correction of the signal impressed to the pixel of EL display. 

[0135] Moreover, by using EL display of the invention in this application as a display, it is cheap and an 
electronic instrument with high visibility can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram of EL indicating equipment of this invention. 

[Drawing 2] It is a block diagram at the time of creating the gamma correction table of EL indicating 

equipment of this invention. 

[Drawing 3] Drawing showing the making process of a active-matrix mold EL display. 

[Drawing 41 Drawing showing the making process of a active-matrix mold EL display. 

[Drawing 5] Drawing showing the making process of a active-matrix mold EL display. 

[Drawing 6] Drawing showing the sectional view of EL display. 

[Drawing 7] Drawing showing the plan of EL display. 

[Drawing 81 Drawing showing an example of electronic equipment. 

[Drawing 91 Drawing showing an example of electronic equipment. 

[Drawing 101 Drawing showing the property of the luminescence brightness and current density of an EL 
element (R, G, B). 
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Jl«r«-r5m2roiii3Rt, g^fe5l3tJiSr*i-5^3 roiB 

IBE L y -?-5S*t8«')(sf*»e>**»^Ji*^tf 

1-5 c t «r1*m t E L «^SSB. 

[ii^Jii 01 if*JS9»:i*jv>T. mm:ity^mjEi-^ 

fcJ6(0T-^'«rlEti-r5^* y Sr*1-5C i Sr^trntl- 
^EL^^^B. 

[000 1] 

Sffi±JCf^•)Ji^-CJi?fiK$i^fcE L (a^U-^ h n/W* 
•y-fe->-;^) S^iSfi&O!^r05EL«^ygB«rS^8IJi L 

[0 0 0 2] 



2 

-CV^S, I^IC, .l^y v-y aVffllSrfflV^fcTFTf*, ©JtE 
©T^yw^ r y 3 i'Bi^rffl v^fc T F T J; "J t 

se*, s«^1-(Dffi^!llHlis-c^to-cv^fciiim<o^^l^ 

[0 00 31 rroip'fcT^'x^:/^ h y 
fill, l^-SffiJilwfil-fr/ilHlSS^lllT-Srf^OiitfCi-C- 

(00041 ifi¥, ifSJfeSlfl^t U-CELig^SrWU 
fcT^'x^>'-v h y ^';^SEL*^^fi©W^*ss^'fk: 
LTV^So EL«^%3£S«*«ELX'f ^^T'W (OE 
LD : Organic EL Display) yX'f 
^^^y^f:*-— K (OLED : Organic Light Emitting D 
iode) ttPf«ilTV>5o 
[0 0 0 51 ELS^i^BM:, f^fe^^^B^H/^O i 
20 5IJta-e*)5. ELiS^tt— 3*tO®ffiWJwELg;}«^* 

/^=-raTange.;55tl5Sbfc riE5L«ij|IS/^3t®/«^ 
[0 0 0 6] Sfctelllt, iii3(l«ffi±ICjE7LaEAe/jE 

[0 0 0 7] ^:LT, ±fS«it-C^i5 E LJllr-Strofl; 
[0 0 0 8] 

(9^) G (Jt) B m (wmUfcHSigWELmT-S: 
40 Jg^g1-5,*S;, »feXli«Jt^3t©EL^^i:«3fe(*: 
(it3tttOfe^glS : CCM) i Sriia*^t3*fc*iC, 

fcE L3g^!£:ftfe5*^i45fc5o 

[0 0 0 9] iJ7-y -ifu^-^t. #fe, ^fe, ^fe© 

liSSWtcit*7-7^yi.i?-Srffll'^fcigSS^^B©* 
60 Jl, iii*®«i:-ai-5(itBS:lii-, 
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(0 0 1 0] (tU> *7-7^;Pi?-ri1$^«SiS<D3t 
[0 0 1 1 1 ^ftio**aEL«i(sf-e»i, ^3tW««>Sv^ 

too 1 21 ifc. #fe0363t»ai6Sl»fe-^Jtfero5lit 

[0 0 13] JiifiLfcw tlcSE^^f., Jtfero 
^3fe»S;iS^'fc-5EL3fl^{:i*JVNT, mm.-t^^^. « 
fe. 8l:fefl^/■«7>';^©Sv^iii^fe^£r*^^-r5EL*^^« 

I 0 0 1 4 J 

©fij^an, TFT, tfi^TFT\zmm\z.mt^i\,itm 
mmM. frfaiiisaiissri^st L<«^ffii:i-5EL^ 

ii05SfIIEEL|l^*#)-A^5*6»Ji!i5)^^$itfcE 
L**^et, SflfBELig^^tiT'-^-nmiRft-i-SrPnAD 

too 1 5] ±iBfli^ic*5v^-c, m^a^-^^iE-rm. 

too 161 (i<^^PJro«ffttt, TFTi, WfB 

SrlSlffi'bU<l4»«i:-r5EL*^i, IfffEELSR^S: 
ttAf fltrfBELiR^irT:ham«{t#Sr 

i: Srra-S«±lc:*-f5 r t t i-5 E L ^ 

10 0 17 1 ±faii^icAn;t, ra-S«±icflfifE;tf 

10 0 181 ±fEEL*^r^iSBli, ;&y-<kt-5 
fc *!>i;itfIIE®^«ffit:i*f U fc<afit::;{; 7 - 7 ^ /w^ - 

10 0 191 *fc, Mo:^ffiSrfflv^T*7-{t-r5fcsb 
tcgfrlEE L3^^-5r. flffe^JfeSSrW-rs^iroiil^i:, 

Sg3©iii^-ej|^fifeU-Ct>J:<'\ z.(n^\z.is\4^x\i. * 



(3) 

to 0 2 01 ±faEL*^SBI-*JV^-C, 

t0 0 2 il z.<r>i.bfm^hirhz.h'Q^ iiy-y-i 

ELlt3iSf«:fflvxfc*&tc*J),vT'b, Cajx.fi t*v':^ft^{c 
10 ;{fV-^ffi]ESrfi^'5:orRGB iM^. iBife) <0« 

3t»S«ril®tT^M-t-5RGB (iS^fe, Wfe, iitfe) 
ro/<7 v;^©^^^®^*^^^-^-?) E L^:^%^fiS:^i«t•r 
to 0 2 21 

to 0 2 31 01 tt, **MWEL*^Se«:^-f-:^n 

3'^'ia-e*)5, iaii;i*jv^-c, i o oisr^-r^T'-^ h 

y y-;^ Ky'f^^lalSSl 1 0*3J;V1 

20 2 0, 'S'-hKy'f^^lHilSl 3 0, *JJ:t5H*8Bl 5 0 
Sr*•LTV^5,o lii^liBl 5 0«-^ by ^';^^^liiBB^?^^ 
fcil}^5:*L-C*JD. ^ISsgJlTFTl 5 1, EL^^ 

1 5 2l?«r*tTV>5, jS^JS, fBil&{t»fc*0S^L./iV> 
ijs, *lllfi«f!l-ei4R (*) , G (») , B (*) ic^fS: 

5. 

1 0 0 2 4 1 1 6 0 ttWHRft^iaaiHite-efc d , ^sr*» 

/DS^lHliSl 6 3, *5iU57'i^^-'m#SrffiiEi-5« 
30 JElelK 16 1, ffijE^tlfcx i^^/wm^&T-t-a ^'^f-^- 
»-*»-*-5D/A^«liHlBSl 6 4**LTV^5o *IEIhI 
SSl 6 l«ltiE;'*y 1 6 2 4-#L.-CV^5, *^PJCO« 
S^^a(-*3V>-CI4, K'x:^-m-i-2 0 Oii5;!/>-^ffiiE$i^ 
5, M;t«, «jE;<*yt::!EltSilfc;«^V-^«JEx-7' 
/HcS<3V>-Clf-r:*-<t#2 0 Oi4S«jE$lr5, 
to 0 2 51 sV' hn— /HUSSl 7 014, T^'f^^fT'-v 
by ^-^s^S^l 0 0*3j:O5?iMfeft-§-MSlHlKl 6 0»;i« 

3S 1 7 0 IwJll^^^t^ 2 1 0 t^Xti^h.^. 
40 to 0 2 61 aC/hn-yKH^l 7 0(4, P^<t 

■§-2 1 o^cs<5^^Ty-;^ K7'<'^<Ih}Ki 1 oiait/i 

2 0, y-h K9'f /^eitel 3 0, <ce)Ww?*«^t-§-*ft 
aigsSl 6 O^Olfif^iS'^ 5i^^^=SrS!lffll-rS<0»w!gM?;5: 

to 0 2 71 /^*5, aV-hn-zwlUKl 7 0 Jl, Kf)^ 

Jtfcl^m^2 1 oSrSmi^t-C, 6E:ffiI^»i§nfc«S 
|g75»e>{il;^^?iX5«®^'Ds/^{t^ (OSC) 

60 ^Sr^-^i^h-rsibf^ «:»*»iSi-o z^njunk 
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X^i^ay^y</U7. (S__CK) . h K7-f ^<Ih1KIC 
#^ifS-t-5iiiffiSit*r^co;^^- (G_SP) is 
i:xy^i/ u (G_CK) . bU^Jw^ n ^/^ 

/u;^ (D_CK) ^^f^^S^-So S?>Jw. Tk^Pl^^ftf- 

(HSY) . mm.mmm^- (vsy) srf^figi-5»-&t> 

loo 2 81 8*&fS-^iQ;Sl2l^l 6 0. =>i^hn-;P@ 
asSS«±W|slKi:T^'-r-< h !> 0 0 i 

-cv>5. iJWfem-i-aiaiHitel 6 0. ni^ho-zw 

[elSSl 7 0S?Ci[h1^cD— SRSfcJi^gCSrT ^-r-ry^ h 

1 0 0 2 9 1 ^ut^h^^m^imm'^ i e o --a:*3 $ 

tv5V^7':j-fS^2 0 0J4T-^-nii'ft#-eai>5o ^^f^^ 

■§-2 0 0tt. 'r\^\f'JB:^\t^'^^^^^rfiif<r)r-r 

[00 3 01 ll!^«l(t#«!iSlHlK 1 6 0 lr*JV>-C. \f^-i- 
0 OttA/D^mUlKl 6 3lCii9rv^^5'>'Hf7' 

^fi^tc^m$*vlf:E[HiKi 6 l^;la^:^$j^5. IfjEHl 

[00 3 11 ;i/i'^1i]EtJi. a»;5:|5g^^^Sr#5it 

11]% 110, 1 2 0tr^if!&$;h.'5<, 
[0 0 3 21 CroMEiagSl 6 1 Clio-C, Ll!l^=^ 

r<t;5S-C'^5o «»Jx«. 131 OI'^Lfci^'iHffiJS 
(R, Gx B) ro*7-7-</l'^'— SrfflVfcE L^-?-* 

P-i::*5J;5»ii^x;*-^S# (Rlcffi^-rs) 

i-ixtfiv^ ;!)P^-C, R(75%3feWaSrii:*:$-a:, B$fc 
14 G ro^3t»« SrfiJ^ $ -e-T#^3t»tf Jis P- d 5 i 

[00 3 31 r r -c, *«wro!fclfeft#iaaiHi8S l 6 O 



5 

Offi]ElH]lSlwjolt2>1f *y ^'•vMiEx-^yKD 

[0 0 3 4] 0 2S:#K-*-?>o 0 2ICI1, 
(i-§-*Q!SlHlK 1 6 0©ttiE[ali^l-i3»t-5^]Ep'^y<73;«^ 

$tl-CV^5, 2 0 lttlS«S$e-C*>»), EL*^-©5l}t 

[0 0 3 51 r:ro^ife^fi2 0 1 ccd*>7, 

tti^ SitSft-f-SrT'i?^' -'Kt-i-l-aSft-f 5 A/D ^«ia 
[0 0 3 61 2 0 2l4xi^^/^'>^'•t•>'^:^t3•^r s'■!^ (d 

sp) T'feO, 2 0 3tt!J7r^:^;^ft#«*&a5-c-*) 

•5, 2 0 4tt'>^^:^/Wv^»^W-^' (SG) "CfeS. 

[0 0 3 71 ei!^{t#*OfaiHiK 1 6 0 ro^jEiass l 6 l 

mbX, ^EL^^lCiHW-rSo ^EL^^-14. I*«<t 
-§-«iai5I!Sl 6 0;J^e)#tit&$^^^.T^^^^^^••7';*-^t■^»- 
[0 0 3 81 ^^$ixfclfe^l4, ^lfe^B2 0 liSrfflV> 

Tx-:^^'/Ht#^b$ix5, ai«Sfi2 0 0«^e>aiffl$*a, 
5f's^^'>'Mt#f4, (ds 

P) 2 0 2(C«ti|!&$jX5, 7'':^i5'/l'->^^-?-/l'7'n-fe-;/f- 
2 0 2J4, m^mm2 0 1 ;i-e3#^i^$tv5x':^i5'/Mt^ 
30 tV7rU>'^y'—S'^l^m2 0 3ii^hmf^^ii'i'fi^ 

l|r7-f-bV«>':J'1-5, y 7TV>';^7'-^'f4 

2 0 4;i>f5ilg?«i^$ix5 i pJ- 
[0 0 3 91 xi^^'/^v'^'•^-/^7•^-fes/■»^2 0 2;5»e)#t 

*&$*i-5ft-i-ics§o-c, ffljEiaKi 6 itt, v'^'^^'i'':^ 

W-^r 2 0 4 ;5»f} i^tS'/Mf -^Sr $ l-MiE L-, 
5o #EL9jl^^F4, Ufe^ffi^S&ailll^l 6 0?l»fj«ifS$ 

40 i^li)Ti-uir^fy':tm^■^zm<5\,^X^±U ^i:^^ 

[0 0 4 01 m^itlitfimfi. Wtm^m2 0 1 4rffiV> 
TffO^xv^^/Ki-^fb^tvSo ^ffiiiSa2 0 i;l^f5«i^ 
^nifv^^'/Mt-i-tt, r>'^'/U>'i^-^-/U7'a-feyf-2 
0 2l^aia$ix5, 7'i;^'/U->^':^/u:/n-feylJ-2 0 2 
J4. HIRSTS 2 0 1 A^hmf^^tliiT'i^^Mn^t V 7 
r U-VP^x-^#tif&2S2 0 St^hmf^^tlifi^^/^ii 
#i:Srlt«U, ^:(D-f*L=irffiIElllgSl 6 llcSt57^- 

60 (004 11 ^9 UTia9J/i:;(fv-^tt3EC37*-^';45#P> 
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tltzb. ^07'-^'«rMiE^*y 1 6 2©Ji)£tfc7 K 
1 0 0 4 2 J »tWir7'3j-<t-i-<DffiiE*BB*&i-5 

e)ixfce), ^rox-^'-lrltlEji'^y 1 6 2©lt;£L.fcT 

[004 31 MjEx-^ *5^TMjEy ^ y 1 6 2 ICfElg 

-V^^-^-yPS^i;^;^— 2 0 4, 
•^/^:/l3-lr ■y■^^2 0 r -r ^ MJ 1 
0 0*^t)^!?|||$H5. til±Sr'bo-C. ;5fV-=rMiE7^- 

10 0 4 4] wm, 7'-:^^/Hr7';^ft-i-;i5^iE(HlK l 6 
Ot:i«t*&$ti,, y 1 6 1 lcfEtt$tx,-CV^5;<f:^ 

EL^^»^tt|&$ix5, MiEIilBSl 6 Olwit), E 
[0045] JW±©«^-C*5*K«|q|;loV^T, «iT 

i-^-r^iSM-e t o -c * e, ica^ai/jriii « in^ztti- 

[0 0 4 6] 

[^Ifi^aJl [HJi^iJl] *||i6fia(-e»4. *|jE®!SSrffllx 

[ 0 0 4 7 1 0 1 li, *||lifi0IJ©E L«^igS«:5^-t-:>' 
n .y^0T?as,5, HHw*JV^T, 1 0 OttT^f'-^ 

12 0. y-h h'y^^m^l 3 0, :fcJ:tJ'pJ|lgi51 5 
OSr^LTv^S, iB^gpi 5 Oli-r h y ^';^t^|;::ES$ 
tl±mmi:^LXiS<0^ #Si*«:TFTl 5 1. EL* 
^=^1 5 2^«r*LTl^5, ?tJb\ IBf«F-ft:£Ofc*ia^L.* 
V^^s, **liMT'JlR (#) , G (Mi) > B (#) {est 
f£: Ufc* 7 -7 /U;?- «:ffiv NT * 7 — <t«:|gS LTV ^ 

[004 8] 160 im^in^-fs^mm^vii t) , f\-m^ 

/D^^mKl 6 3, isJ:l/7'i?^/u^t-^*;{f>'-^«]E 
•f-5ffi]E!IISSl 6 1. ;<f>-vttjE$tvfcx-:^i?/Hi^Sr 
/-Tj-D^^ft^lcgggi-r^D/ASJjmiHli^l 6 4*WL.T 
MjEEItel 6 lliffijEp«*y 1 6 2Sr*UTt> 

[004 9] 1 7 OttaVhD— /H51|^-C'*>»). r^-x 



(5) 

h y ^Sffi 10 0 *J<J:lJ??5ltlfe(t-§-«!!S[el8S l 6 
oic^^l-rsa^ro^t-i-Sra:^ hn-/u-r5. 3Xha 

-/mmsi 7 oiwiii^«ift-§-2 1 o*sA*$^^*. 

[0 0 5 0] *fc, l*«ft-§-«iati]K 1 6 0, nvhn 

-/wiHlKi 7 o^it, r^x-c^-r hy i':^a;Ki 0 0 
^SESffi±©iHiastr^7'^::/-?hy^^s«i 

10 [00 5 11 ^siJ«»e»iiWftft^^aa@BS 1 6 o--a*$ 

^^5 f 7':*-it#2 0 0 *ix L'lfv? 3 >'^t#^tr7'3^(S■§• 
[00 5 2] «!l^^fe{t-§■^!!!a(HlK l 6 O J:i*>V>T, tfT^:^ 
fS»2 0 0ttA/Da:«(lIliSl 6 3i;ii«J7'i?^/Hf7' 
:i-m^{;i$m^Fix«iEIl]i«l 6 ll::m;^)$tt5o ttlEHJ 
Ki 6 itt, ffiiE^^y J;lfE^i$^^fc;^f>'-=i'MjEx-:r 

iXfcx-:?i{'>'Hfx:^ft-§-«D/A^m(51K 1 6 4 i U 
» T-?-n^K'7':tlt^i;ia:Si$*i.y-:^ K^'f/^iaKl 1 
0, 1 2 0{c|H«fl&$i%5, 

[0 0 5 3] 7'i'^/Hf7':^ft-§-z)SMElHlSS 1 6 Old^ 
l&$tt, ffiiE/*y 1 6 HC|S1g$ixTV^5;!{/V^«I 

a, EL^^-d^if&JtlS, MiEleiKl 6 OJCt E 
L ^^^-Id^ifg ix 5 T :^ a K'7^3^^t-i•l;UiJg«J :^ 

[0 0 5 4] ^mmm<r>ELm^^m.<r>^Wjm 
lcoV^TEl3~0 5S^ffl^>TIePJ•t-5. {IL, SftBJSrfHf 

MO S I5jaS$r|g5%-f5 - i i -f 5, 
[0 0 5 5] t-f, 0 3 (A) \Z7fi-i-i.b\^. H'yT,^ 
«3 0 0±lrTfl6M3 0 1 SrS 0 0 nm(0^${rjgfig-t- 
5, *^l&«y-CttT«fim3 0 2 i LTS^kK^t^^K* 

afJiu-cfflt^So cw^, ;«f7y^a£«3 ooice-r-5;^ 

«^S*»A$r 1 0~2 5 w t%t UT*3< <!:av\ 
« to 0 5 6] ;9:l-TS&M3 0 1 ro±|;i5 0 nmcD^^ro 

0~ 1 0 0 nm(Ot^^X'ih)n,ii^\,\ 
[0 0 5 7] ^-LT, ^*a«affilcj:t)^^S]^9g^Sr 

y •>y ^vKirtv^?) 3 0 2S:Jg^i-5. ^^ooil^S 

60 it:hmt\.xti.. ■m^fF^^my^it^ms^itum. u- 
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■re, 

10 0 5 8) /iJb\ *^lSfial-Cll«^4^l^4DXLfc^^V^;^ 

[00 5 91 :i:mmmx'nf^^g^^^miTFTnm^ 

10 0 6 0] gel'. 0 3 (B) l;i^fJ:5i::. JSfiSS 

111^3 0 2 ±izmtmmmxfi^i^mm3 o 3 s: 1 3 o 

nm(DJi${c:j^J5a-t-5o wWlffSlll 0 0~2 0 0 nm 
(»*1.<I11 3 0~1 7 0nm) ©aSHt-S'^ffa 

100 6 1] ^UT, ^:(0±{CVi;;^ h^;:^^304 
a, 3 0 4b*J^fifcU, »SIB!3 0 3S::frUTnSSr#-^ 

*5-et5. *llliS«flJ-Ctt7*;*7^i^ (PH3) 

^'ffi^rfflVV y >-Sr 1 X 1 0 18atoms/cin3(D»^T^ 

[0 0 6 2] :z<Dj:mi^x*)jf^!&$iM>nm^m!^mm 

3 0 5. 3 0 61C{1, nS^ififi!ftl7E^;)52 X 1 0 16~5 
X 1 0 I9atonis/cin3 (f^gWlCtt 5X10 17~ 5X10 
18atoms/cm3) tomStXlS^in?) X 0 lw K-XftSrSa® 

[0 0 6 3] JifcIC, 03 (C) [Cm-tX^lC, ^mB3 
>fc*J. »SI)K3 0 3Sro»tfc**U— !f-5tSrK« 



(6) 

10 

[0 0 6 4] /<ffc\ if-3tlwi5^*fi!{&3E5g<0 

«r#l8:bT4 5 0~5 5 0'CS*<Olfe*a!®Sr*fx.tfa 

(0 0 6 51 COXSICiU nl!5F*Bia«*S3 0 5. 3 

0 6<OfflSB, SP^, nM^i^ife^^S 0 5. 3 0 6<Djg 

S. 

to 0 6 61 ^{z., 0 3 (D) ifeSSf3t 

3 0 7~3 1 OSrJI^^-rSo 
[0 06 7] 03(E) d^-Ti p IC, 3 

0 7~3 10i:m-oX^~hmmim3 1 lS:Jgfifei-5. 
y- hife8:)S3 1 1 t LTH:. 10~2 0 0nm. 
U<«:5 0~1 5 0 nni(DJ9$«]^l5lSr^tfil6i^«:ffi 

mmmxni i o nmm<o^itmtmmmi:m\'^i, 

[0 0 6 8] JJclC. 200~400n mff05^fl;KSrJi^ 
fifeU, /^^'-:=iVi^bTy- h««3 1 2~3 1 6*)^ 
;i©y— hSffiS 1 2~3 1 6®4gS?Sr-7'— 

30 aDI^s^t6/j:tt)|sfSrfflv^. y- ^Ej»^c^±'«i^ffliDX«T♦ 
^a. y-hssty-hiBiifttsrBi-itiisf-cjgfigu-c 
[0 0 6 9] ^te, y-h«ffitt*e©^mjgiT-}^^u 

40 [0 0 7 0] ft*Wl-lis (Ta) . 

(Ti) . ^y^xv (Mo) , 9yif7.^y (w) , 
^aA (Cr) . S^lJaV (Si) A»e>Jat^i^fc5E^t? 

Mo-Ta-g-^) . *7t«:#lfE5c^(0->y K 

K («SMf;iii^>^'^7^>">yf-'r 5"^^^->y 

60 [007 11 *|I16M-C«:, 5 0 n iDM-(r>mc9 yifT. 
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=f> (WN) m^t. 3 5 0 nmSE«)^ V^^J^t:/ (W) 

10 0 7 2] y-h«ii3 13, 3 1 eri 

^:il^tVnS!^*t!tefi*S3 0 5, 3 0 6C0— S15iy- h 

10 0 7 31 xici'. @ 4 (A) tw^-r i p ('v y- 

«3 1 2~3 1 eSr-'i'^^'i: tTieS-^WJwnSI^P^fi 

$ix5^*fi®®«3 1 7~3 2 3lwH:nS^iffiia®^3 
05, 306<D1/2~1/'10 (ftS6<)J:ittl/3~ 
1/4) roft«-cy >-!4S^D$tb5J:5lcll9i-t-5, A 
fl^WlwW:, 1X10 16~ 5X10 >8atoms/cm3 (ASft 
1' 14 3X10 17~ 3X10 18atoms/cin3) ©jftffiiSjif * 

[0 0 7 41 04 (B) \z.7F.^i.o\z.. f-vn. 
m^iStoM-^^l^i^^ V-^^ifZ 2 4a~3 2 4cSrJKfig 

>i:'^ts7^fimm.^Z 2 5~3 3 1 Srfl^^f 
5, rr.-et)7;*-;^7-< V (PH3) Srfflv^fc'f ^^-VK 
-T'te'CfrVN, r (0««<7) y voaSW: 1 X 1 0 20~ 1 
X 1 0 2latoms/cin3 (ftS6<){;i« 2X 1 0 20~ 5x10 
2 1 atoms/cm3) t 5 ± p JcSSfiii- 5 o 
10 0 7 51 C«XS{Cj;oTn^-\r^-'WaTFT(Dy 

5^V^^^TFTf«. 0 4 (A) OXM-CJ^figLfcnM 
^iM«*®Sc 3 2 0 ~ 3 2 2 «>-ffl5S:a-r, 
[0 0 7 6] iSiciC, 04 (C) IC^-r<t5t-, Wi^^ h 
3 2 4a~3 2 4c-SrBife*L, ^1t\z\^'J:^ V"^:^ 
3 3 2 SrJ^^-rS. ^rLT, pS!^iffi4&jc* (*liaS 

^^3 3 3, 3 3 4 Z.^X'\ti^ifiy V (B 

2H6) SrfflV^fc-f i ij 3 X 1 0 20~ 3 x 

1 02latoins/cin3 (ftSWl-ttS X 1 0 20~ 1 X 1 021a 
toms/cm3;) ''<C5 i 5 l-^Kn VirffiAO-f-So 

[0 0 7 7] ^»fi!Klffl«c3 3 3. 3 3 4i::«:Klc 

1 X I 0 20~ 1X10 2latoms/cin3©»g-cy :^;55^iD 

3»W±<^«ST'i^iD$n5<, ^rrofc*, 
[0 0 7 8] gclc, Wi?^ h-^;^^ 3 3 2 *fS**Lfc 



(7) 

^#ffl^'^'^ 5 sec, 4^m<Dmi&Mi:noo 

[0 0 7 91 rK»i:##H^1'©SI^«r«:^*l!*-4-5r 

H^+OSSiSfSSltl p prntiT, »*U<r±0. Ip 

[0 0 8 0] 0:IC, ei4^l:XS;5S)&ITtfcp53 0 0nm 
10 S©y-hE«3 3 5Sr}gfiKi-5, y-hBB«l3 3 5© 
*fJtsftLT«. T/i^^-t^M. (A I) (Cu) «r 

(i8a^tU-C5 0~10 0%S:c&«)5, ) ir-TS 

2llK)J;plc:, ;^-f s'^>-^fflTFT<Dy- hmffi3 

14. 315 (0 3(0-/- hm«l 9 a, 1 9bl;i*aS-r 

^rW^Wlwgs^-fSiptwJl^^fe-rs, (04 

(D) ) 

[0 0 8 1] Z(Oi.ofimmti-i>Zi:X^-hWiM(0 

[0 0 8 2] Ifct, 05 (A) »::^i-J: 5 ^ISH 
itei&«3 3 eSrJ^fig-rS, ^lJiraite^«3 3 6 i L-C 

-g■^^•frfc«fgaSrffl^^i^«av^ )8Jf 144 0 0 n 

m~ 1 . 5 ^mt•ti^^iB:\>\ *IIJ£^«JT-tt, 2 0 0 n 

ini?(^mt:^^k3£i!;ffi(o±(c8 0 0 nm^oimit&mm 

[0 0 8 31 ^bl^s 3~1 0 0%©*3!lSr^tf#H^ 

EfCx 3oo~4 5ot:-ei~i 2^rfl(^fiJa!aiSrfTV^ 

[0 084] fiiS. 7k*^ti«lSI4m 1 Jifflitei^M 336 
S:J^*t-'5rai::An-Ctav>, Bn*>, 2 0 0 n micros 

[0 0 8 51 ftt, i^i®HiteSUR3 3 6J;:*H.T3> 
y-;^E^3 3 7~3 4 0 <t, 

KW-f Vffii® 3 4 1 ~ 3 4 3 %:m^i-i>o ''<C*>\ *llifi 
W-ett;! ©m*iSr, TiJK^TlOOnm, Ti «r^tf T 
/p^ =iJ'AM*3 0 0 nm, T i ^ 1 5 0 n m*;^/< 5/ 
i5'te-C'Si^5g^Ufc3e«ji<D«Sflgi:i-5. ^g|, ffi 

[0 0 8 61 *lw, 5 0~5 0 0nin (f^^WI-142 0 
so 0~3 0 0 nm) (DJS$-e^l/<s'->'<— -^a 4 
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10 0 8 7] ^cib\ mtm'mmm.<r)mm'9ctLr>xii 

2. NH3l?7lc^^S^^^f;;!f;^*fflv>T7'7X-=7■«!;a^&^t5 

5, ^rntra^J::. ^lSraite8:ffi[3 3 6(cSSJo$*ifc 

[0 0 8 8] jJcJC, 05 (B) \zm-tiib\:i^mmm^ 
e>/i5^2®HI*6»«3 4 5S:J^j«-r-5. #»«flBi:U 
Tll:4f 5 K, :*^yT$K, T^'y/K BCB ('<V 

attlcMitfcT^'y/l';JS»iLV^ *|ll(B«»|t?H:TFT 
J; o TJ^fife $ix5©^Sr+5^(r5Pfi^k L 5 -er 

[0 0 8 9] iJcJC. «2JlWi{6^M3 4 S&O^mi^^'s/ 
->"<-->3 VM3 4 4IC KU'<>'ffij^3 4 3lriii-5=i 
V^'^ h*-/USr}i5figt. iii*m<S3 4 esrjg^-rSo 
**ig«iiJt?liiii^mffi3 4 6 i: UT3 0 0 nm^WT/U 
^^^'A-g-^^ (1 wt«rof^i5'>Sr^;ft-LfcT>'W5 = ^' 

[0 0 9 0]9cl-s 0 5 (C) iC^^-r cfc P Id. T/U*y 
^k^ifel 3 4 8 ^SrJ^figi-5, *IIJfeMT-|i7 5'^t:y^!?A 
M*5 nnK^ffJSrfflo-ClSjttelciiDJ^^S-rS. ^rU 
T. ^:ro±ldl 0 0 nmJ5tOEL®34 9^^;^lf>'=l — 
[00 9 1] ELS34 9Sr«flg-t-5EL#SSfi:L-C 

7Ky/N-77a;=.U':^f=uv (ppv) ;RJ?*jKy7 

i^fjKy^-^^r^^^iiSfi LT, #M5P8-9 6 9 5 9 
^4^ia*fcli#M5P9-6 3 7 7 ^%'hmz.^WL^^1t 

IC, PVK (TfiV \f~/\^yt}/uy<y-ju) , Bu-PBD 
(2- (4* -tert-:?'f'/l'7 3i=./l') -5- (4**- 

fp'oi^/w) -1. 3, 4-:i-^i^i;ri/-/p) , ^'•^ 
y>-6, DCMi (4--:^v-ry^f^u:/-2-;<f-/i' 
-6-p-i;y-^/uT5 y;^f^y/w-4H-t"7>-) , 

TPB (t" , •J-^/WUyKS: 

5 0nm (ff* L<tt4 0~l OOnm) ti-flt^M. 
Vo a±©«a(tt*lS«WOE L®i: t•Cffl^^?)wi:^OT♦ 
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[0 0 9 2] Wi&Lit^^\Zijy-it:)j^\Zit± 

G B jr^Tffi: bfc* 9-7 /i^^ -S:J^fife-t-5:*r-S:€:ffl 
It. ELm3 4 9 ti<^^(Omn'^'^im\>^ iZti^X- 

^?■*^^f^J:^^, r^'x^ h y ^'^gffiicE L 

[0 0 9 3] #feXtt«ltM3troEL^i:«3tft: 
(«3fcttrofe*«iS : COM) i:Sriffl;2?.-g-*p-tirfci;7- 
RGBt;::mUfcEL«S:fiia5c:t-e*7 

1 0 0 9 4 1 3>:||160lJ-e(iE Lg 3 4 9 S:±fB^ 

iix ETLi^iaiJi. lETLaAJi, rn^iutg 

20 lO 0 9 5] E Lffl3 4 9S:S-dT2 0 0 nmff 

tOSPJ^®t|t-C*5»«3 5 0 SrJUJ^-f -5, *lllfi«T- 

^mzxr)m^i.. ^<^--i^i^i:n'^xmmt-ri. 

[0 0 9 6] mmz. ::^9X-^cvDj5felwit)!g<t3S* 
^•C-/jr5M2/<s''>^— >3:^K3 5 1 S: 1 0 0 nm© 
^$l-J^fifc1-5o i©^2/^°^x->'<— ->3 >^3 5 1 fi 
EL®3 4 9*7k4>l?;J»f>i!S:aii-5. ELS 3 4 

30 -^^VKtW ^' i:mm\^xm2y<-yiy-<- 

[0 0 9 7] ^5 trig 5 (c) {ii^-f-i 5 'Sflligor 
^-r^y^hy ^'^SEL^^^^BAS^^-rSc ir^^ 
t?, *jli6M®T^'x^:;^-r h y ^;;<SE L*^^a 
tts ili*SBfc*»tT?*<K«iaKgBlwt*®/i«it(OTF 

[0 0 9 8] «;tJl!»f^ii«Sr5¥i:$/iV^J:5Jrjj? 
y h*-^ yrttAi&iSMSit^flljgSrW-rSTFT*, 

<!:L,Tfflv^5, zzx\>^^mmm^tLxtt. > 

[0 0 9 9] 06 (C) 

13, n^-V^i/l'STFTWSttSfi, y-;^®i^3 5 
5. KU''f:^@^3 5 6. LDDIUas 5 7&0ff'-v;^^ 
^H^J«S«3 5 8*^*., LDD®«S3 5 7tty-hite 
so 8kK3 1 lSr^L,-cy-h»ffi3 1 3i:a<CoTV^5<, 
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10 10 01 KV"C >ti^ffll<o;5fJCLDDli«SrJgflgU 
Sfc. Cron5^-\'4;/l/aTFTW::^-7«iiftfit«rJ>*>3Sl 
%->X. LDDtl^3 5 7<4^^l::y- hmffilC 

10 1 0 1 1 ifc, CMOS|H)ieWp^-^4^/WSTFT 

^r^/P^T F T i P^SIC L D D^i^^rKIt^ * y h df-V" 
[0 10 2] /i*3\ ffi«llHJKro'=f'tM>-»M^7'!J V'^^EIgS 

S/^i^i^fflTFTimglE$lJiB)^TFT(OctJ BflS^rotitg 

T F T -SrEfi-r C t tmt. ^ 
[0 10 3] )5j*>\ ±ISfll^«:, H3~5»;i^L.fcf^«l 
xaict* o r T F T 5rf^0a-r 5 Zt\Ciio X^M 

[0 10 4] ».\,^x\ ms (C) S-e^LfcP), ^pti 
SJtSo (06) /ifc, i^-y v^^*^i 8ttiR^BB€rH 

[0 10 5] '>-}} 8tmmiot(D 

[0 10 6] ELJi©itA«i31dS^TUfcP>, S 

S±lwjgfig ^ixyh^^XlilsISS;)^ p> ?| t E) t 

T'/l'T'y hf— h : F PC 1 7) ^®t3#JtTffli 

yvu 1 8 t&ms 0 0 tnmim^ ({aue 

^i^Jl 9T-S2J5tvTV^5. ) SrfioTFPC 1 7lcm^ 

mzmm^tix\>^i, 

[0 10 7] zzx^mM^(ori'7'^-:/^h'Ji'^m 
E L**SgS©fl|figS:E7<0±ffiBI«:fflV^-CKMi-5. 
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H7lc*^^,^T. 3 00rtSffi> iiiili^gB, I2(iy 

-^^ffliffisBiiHi!^, 1 sfti^-hmmmm^X'i}*). ^ix 
^ixtomwimmtmxii 1 4 ~ i e srst f p c 1 7 irs 

[0108] t;±aM Litxo tm 7 F 

^i:^^-r^zi:t)iX'^^o ^mmm'pxn. fpo: 

10 [0 10 91 Jie*?. ^mumx'HE Lm^o^mtt^a^r 

«) /ELJi/MgAgmffi (Mm vi&^-ri>m^t 

UTtJ:^^o w<^»^, E L^^©ai;^Jfe»*TFTASJi5 
^^titimi&m (Ti?x-f hy ^':^S«©TBill) 

[0110] cui&^ij 2] mi&m 1 E LS^«jsi{ 
20 m) . B (*) jc*rfs:L.fc=«scDJi?y-i'-5^^r«i« 

LUn(D?f.Am^oX\>^i>iil^X»>i)<OX-i<Dj^{Zi-r3\,^ 

X(r>^^-t„ 

[0 1111 ^mmi\z^Lit^^^7^^mi»n\zi^^ 

(PPV) i)^\)yfvirv:^^m Srfflv^ii-tfiv^o 

[0 1121 C©J:5*«j*i:-f5ri:T-«3tff«roil! 
5. 

[01131 i%mm 3 ] ^ifeM 1 -ctt. i^fiK^sigM 

3 0 2(DJ|^^#|&i: tru— r-Ji$fB^kS:fflV^TV>5 

[0 1141 *SllS«ajT-tt, *S®3Sltl)SSrJ^fiKLfc 

^> #M^7-1 306 5 2^4i;^{C|E«$tXfcS^^S^ 

[0 115] )^fB^klS;jSi^7tfc^f, SSS^t; 

■^^ #M¥l 0-2 7 036 3#«L<l4!t*IBSp8-3 
3 0 6 0 2^|^iE«$ixfcft||ftJ:|3ft|.8l«rys/^'y > 

[0 116] *aiSAICj;5#eipi 1-076 

9 6 7 0fflK?q«BSl::iE«$ixfcftW&ffliN-CTFT«: 
80 }gfigU-Ct,fti/\ 
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[0 1 1 71 a±«)<k5i;i, ^iS^iji ic^Lfcf^Kxs 
1 0 1 1 8 1 [*ffi0>j4 ] mmm i x-ii h •^r^'y- vm 

TFT©4S-a-|::ov^-CKMUfcA*, *li56?««TFT« 

mt>ti\\ iS»:^^';tfSTFT«:*D{Br«5#®-ej^ 
to 1 1 9] jfi>;^i5';(/aTFTI4lS»dS h-yT-y- h 

'tis, ^mmmnmmt. %mm2^it\t.mkm^o:>m 
fig i t) e s tmi^^-^ *p* 5 r t ^tg-cfc 5. 
[0120] {.nmm s ] *B«eB«:iii6 \.xt&^ $ *t 

it-<xmi>\'^^^x<r)Umm:im*i. \.i)^%,^mnt^ji: 

;65-e#5. «llx.ff, TVtti!il«?Sr*iiii5-e««-t-5lwf4 

[0 12 1] ?i*J, ELy'w^:7'W{wJ4, /^yaVffl 

[01221 -?:©««S^^gi: L-TH:, 

hx-f ^^yw^) , ;(;— :Mfy— v^a Vi/^x 

^7.if (CD) , (L 
D) m-i=fi>^>v\f'fir7'4:*^i' (DVD) ^rofSSjSK 

EL^S^^BSrfflv^'5C<t;45S*LV^ -tirPj®^ 

[0 1 2 3] as (A) ttE Lf'^;^7'Wr*>»9, g 
{^2 0 0 1, 3tj^-&2 0 0 2. *^8R2 0 0 3^?*^ 
tfo *S^?^»4*S^a52 0 0 3l::fflv^5ci:*5T•#5, 
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[0124108 (B) ttfx:^-*^7t?fc»3, 2!rtt:2 
10 1. «^gii2 10 2, 1f^A:^65S2 1 0 3, Ifef^;^ 
'f yf'2 10 4. /<y=r^}-2 10 5. SlfegB2 10 6 
l??r^tf, *P«M©EL^S^Sei4^^852 1 0 2Jc: 

[0 12 51 08 (C) l4Sa55ll9#(tSOELX'<;^ 
rw-f ©-8B (:&>i-flil) -Cfe*). *(^2 2 0 1. fS^y 
-y/W2 2 0 2, |ggi5@^/^> K2 2 0 3, ^^135 2 2 
0 4. 3t^^2 2 0 5. E LS*gfi2 2 0 6l?«r^ 
•0 tf. *S«WttEL^^5igB2 2 0 6{:ifflV^5wtd»-C 

[0126108 (D) l4fBfiki|K{^Srfit;tfciIi^fel¥*^ 
S (Afls6<)tC|4DVDIf^^e) -C-*>9. *ft:2 3 0 
1. SB»«C(t: (CD. LD*fcf±DVD*?) 23 02, 
akf^^-f 3'f'2 3 0 3. ^7F.% (a) 2 3 04. «^gi5 

(b) 2 30 5l?S:^tr, *S^ffl5 (a) tt^t LTiBflfc 
fl?«S:«^L.. «^8IJ (b) ttii: L.T3t*Wa«r«^ 

(a) . (b) IwfflVNSi iriS-etSo <CJb\ lESJSEI^ 

[0 12 7108 (E) (^/M/l-) 3Vfc-^ 

-^T-foU. *«C2 4 0 1. *>7SC2 4 0 2. SfiiSB 

24 0 3. lftf^;:^'<S'^2 4 0 4. «*8B2 4 0 5lf* 
^tfo *S%WOEL**$lfitt*^SP2 4 0 5J;ifflV^ 

[0 12 8] 08 (F) J±/-«-y-:>-yW=';/f 3. — ^T-fe 
•9. *tt:2 5 0 1. ff{*2 5 0 2. ^^912 5 0 3.^ 
-/1?-K2 5 0 4^Sr^tf, *B%?g(DE L^^^gtt 
30 «;^gB2 5 0 SICfflV^'Swi^ST-tS, 

to 1 2 9] /i*J. ^JKWtCE L«-)^W«3t»«:6Sii5< 

L- r 7 p >- hS!^ L. < y raro^'n i;^ -icffi 

v^Sr,!: twist 'tS, 

to 1 3 0] E L«^SeH:«iteUTV>53i55>*5 

±<!:-r5^;^a5«;iEL^;T<^BSrffl<'^'54i-^»;H4. 

10 13 1] rC-C09 (A) tt«»mis-eS)9. 

2 6 0 1, ^^ttj;^gB2 6 0 2, "^^X^m 6 0 3, 
^*|IB2 6 0 4, ^f^;^'!' s'f'Z 6 0 5, T>'7^^2 6 
0 6 Sr^tfo ;*:ffiM?«©E L^^^BttS^^SP2 6 0 4 
ICffl^^5r.<!:A5•r?t5, /i*3, «:5<SB 2 6 O 4 ttmfe© 
ir « e few X^*: ^^-f 5 ;i -^SUff fie©rB»«* 

to 1 3 21 0 9 (B) 14*-:^— r-f 3^t?*) 

60 9. *{i^2 7 O 1 , «^S|J2 7 0 2. ISf^;^-r S'f^2 7 
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0 3, 2 7 04S:^tf. *ffi^PJ<DE LS^Sfili** 
f'^:^lwfflV^T'{>av^o 2 7 0 4 liUfeO 

to 1 3 31 aJi©«|:i. 3|cS«?«roigffl®S»4ffiftT 
to 1 3 41 

•r 5 E L *^»tt;d5f^M $ H 5. 

to 13 51 *S^PJ(r)EL^*^HS:^:^6P^ 



10 



20 

I0ffi<7)fBi*/il£Ml 

teill *5IM©ELS^SS«5|illi5:^ciy^'0-e 

10 21 *%|^©ELS^^ttro:tfV-^«]E7'-:^ 

[031 T^'x-f::/-^M;^':^MELll*^fi«5f^ 

1041 T^x-f h y i';».®E L*^^^S®f^ 
§l!XSSr*^0. 

[051 ri/T^:/^V])if7.m.^\^^^^<r>W 
$l4XS«r*i-0, 

t0 6l EL**^e©»rffi0Sr*-r0, 
[0 71 E L«S^3Sfiw±ffi0Sr^i-0, 
[081 «T*ilgro-^JSr*-r0. 

[0 91 «^^«6so-^aJ^^^1-0. 

taiOl EL*^ (R, B) ro«3t3»«4:m 



t011 



[07] 



1TD 
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162 



164 

|-Hd/a«81 



169 
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(51) Int. CI. 7 mmm^- 
G 0 9 G 3/20 6 4 2 

H 0 4 N 5/202 
5/70 
9/12 
9/30 

H 0 5 B 33/04 
33/12 

33/14 

// CO 9K 11/06 6 8 0 



F I 

G 0 9 G 3/20 
H 0 4 N 5/202 
5/70 
9/12 
9/30 
H 0 5 B 33/04 
33/12 

33/14 
C0 9K 11/06 



f--7D-h' (##) 
642L 5C094 

B 
B 



E 
B 
A 



6 8 0 
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F^— 3K007 AB02 AB04 AB13 AB17 AB18 
BA06 BB06 BB07 CAOl CBOl 
DAGO DB03 EBOO FAOl FA03 
5C021 PA28 PASO PA85 PA86 XA34 
5C058 AA12 6A04 BA05 BA13 BB14 
5C060 BA02 BA09 BCOl EAOO HB24 
HB26 HC16 JA13 J602 JB03 
JB04 

5C080 AA06 BB05 CC03 DD04 EE17 
EE30 FFU GG12 JJ02 JJ05 
JJ06 KK07 KK43 

5C094 AAOl AA07 AA08 AA38 AA43 
AA44 BA27 CA19 DA09 EA05 
EB02 ED02 FBOl HA02 HA05 
HA06 HA07 HA08 HAIO 
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